A series of o-substituted benzophenones was prepared by efficient method involving the 3-substituted isocoumarins and phenylmagnesium bromide. The reaction was completed in presence of anhydrous ether under dry ice-solvent bath in few hours with modest to good yields.
INTRODUCTION
Synthetic and naturally occurring isocoumarins possess important biological properties. They are useful intermediates in the synthesis of a variety of carbocyclic and heterocyclic compounds [1] [2] [3] [4] [5] [6] . In continuous of our interest in carbon-carbon bond formation reaction [7] [8] [9] [10] [11] [12] , the present paper presents an efficient method to synthesize o-substituted benzophenones (2) from 3-substitued isocoumarins (1) and phenyl magnesium bromide in presence of anhydrous ether under dry ice-solvent bath. Benzophenone and its derivatives are important intermediates in dyes, pharmaceutical and other chemical industries [13] [14] [15] . Benzophenone analogues synthesized by several scientists have been reported as effective anti-inflammatory agents [16] [17] [18] . Recently synthesis and structure-activity relationship of benzophenones as novel class of p38 MAP kinase inhibitors with high anti-inflammatory activity have been reported 19 . O-substituted benzophenones could provide more complex polyaromatics, for example, pentamethoxy-diphenylmethanone 20 , and similarly substituted benzophenones could lead to useful synthons for fullerenes. Generally, they are prepared via Friedel-Crafts acylation of aromatic compounds [21] [22] [23] , however this paper describes the Grignard reaction for their synthesis, (Scheme 1) 
RESULTS AND DISCUSSION
The 3-substituted isocoumarins required for our reaction were prepared by reported procedure [10] [11] [12] . Purified isocoumarins was then allowed to react with Phenyl magnesium bromide in presence of anhydrous ether at -78° C to afford the corresponding hemiacetal which undergo isomerism to give the corresponding diketone derivatives, (Scheme 1; Table 1 ). The reaction producing o-substituted benzophenone derivatives by a simple and an efficient route gave modest to good yields. Products of the reaction have been isolated, purified and characterized by various spectral techniques such as IR, LC-MS, 1 H-NMR and 13 C-NMR techniques. It is noteworthy that among various 3-substituted isocoumarins (see Table 1 ), those with electron rich groups accelerated the Grignard reaction and produced higher yield compared to that with electron deficient groups Mass spectra and elemental analysis The high resolution mass spectra of diketones showed a molecular ion peak M + . The molecular ion peak for 2a was observed at m/z = 330. 2921. This is also supported by the mass spectra of the other compounds, 2b-2f. Elemental analysis values are in close agreement with the values calculated from molecular formula assigned to these compounds, which is further supported by the LCMS studies of representative compounds.
IR and NMR spectra
In IR spectrum, products gave peaks at around 1700-1750 cm -1 and in 13 C-NMR there are two peaks at around 190-200ppm indicating the presence of two ketogroups which in turn confirming isomerism of hemiacetal, (Grignard addition product of isocoumarins and Phenylmagnesium bromide) to the final ketoproduct.
CONCLUSIONS
The C-C bond formation was successfully carried out by Grignard reaction of isocoumarins giving rise to the diketoderivatives. These diketo derivatives may be used as synthetic intermediates in Aldol reaction (our laboratory group's research area) to give biologically important polyaromatic hydrocarbons and in other reaction, may pave their way in synthesis of useful products
